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Cup wheel and use of the latter for mechanical grinding and 
polishing of glass . 

Awheel (1) , the abrasive coating (3) of which is fixed on 
at least one part (2) of the surface of the wheel and is 
composed of diamond grains agglomerated by a metallic or 
organic bonding material^ the diamond grains having a 
thickness of between 1 and 100 microns • The abrasive 
coating (3) presents grooves (5) located symmetrically in 
relationship to the axis of rotation of the wheel. 
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Description 

CUP WHEEL AND USE OF THE LATTER FOR THE MECHANICAL GRINDING 

AND POLISHING OF GLASS 

This invention relates to a cup type wheel, having an 
abrasive coating placed symmetrically in relationship to the 
axis of rotation of the wheel and formed of diamond elements 
made from diamond grains agglomerated by a metallic or 
organic bonding material and separated by grooves. 

It also concerns the use of this wheel for the 
mechanical polishing of a flat surface of a glass object. 

The invention has its principal application in the 
glass industry, crystal glass ware and the manufacture of 
ceramic objects. 

Through the document FR-B-1104941 a wheel of the type 
described above, constituted of a body receiving a working 
band presenting an embossed appearance. The band is formed 
by diamond elements made from diamond grains agglomerated by 
a metallic or organinc bonding material, said diamond 
elements being separated by throats, in such a way as to 
present a form which is square, parallelepipedal, 
rhombbidal, circular, hexagonal or irregular. The profile, 
form and dimensions of this wheel are very varied and the 
thickness of the grains is a function of the type of 
operation expected of the wheel, from the blank to the 
ultraf inish. 
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: l ; i The document, however, only cites a single example of 

find diamond grain, that is a grain on the order of 180 
microns. For a grain fineness less than 100 microns, it 
was to be feared that an exaggerated baring of the fine 
grains would be produced and these would escape from the 
coating before having worked completely. i- 

.Through the document BE-A-905 292 , a mechanical process 
is known for polishing a flat surface of a glass object 
driven infotation around an axis perpendicular to this 
surface. This process uses an abrasive surface of a 
rotative wheel, the abrasive surface turning around an axis 
which is offset in relationship to its geometrical axis, by 
a distance of less than the radius of the abrasive surface 
and the axis of rotation of the abrasive surface being 
parallel to the geometrical axis of the latter and to the 
axis of rotation of the surface to be treated. 

The scanning of the surface to be treated by the 
rotative wheel under constant pressure along a flat or 
curved surface of a glass, crystal or ceramic object (for 
example a drinking glass , a vessel, an ashtray or any other 
object of mineral material presenting a flat surface or one \ 
with a radius of curvature of preferably more than a meter) , 
procures a perfect polishing free of striae. If the grain 

/is sufficiently fine/ the wheel restores the brilliance of 
the surfaces of glass, crystal of ceramic objects, which 
have become mat by reason of a preliminary grinding • " 
operation. However, it presents the drawback of including 
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a band of abrasive material mounted in an out-of-center 
manner on the abrasive surface of the wheel. 

(page 2) 

Also known , through the document BE-A-08700437, is a 
process for mechanically polishing a flat surface of a glass 
object with the aid of a cup wheel having its flank provided 
with a band of abrasive material , the wheel being driven in 
rotation around an axis inclined in relationship to the axis 
6f rotation of the surface to polish, in such a way as to 
apply the wheel against the object to be polished along a 
contact generator, under an appropriate and constant 
pressure throughout the duration of the grinding and/or the 
polishing. This arrangement allows scanning each surface 
point to be treated and doing a pass of a well defined 
depth. The flank of the cup type wheel has a detachable 
band carried by a support of compressible elastic material, 
mounted in an out-of-center manner in relationship to the 
geometrical axis of the wheel, by a distance of less than 
the average radius of the flank of the wheel, the axis of 
rotation of the band being inclinded in relationship to its 
geometrical axis and in relationship to the axis of rotation 
of the surf ace to be treated. Thus is engendered along the 
contact generator between, the object to polish and the 
wheel , a restricted surface of contact allowing a very : 
localized heating at the surface to polish during the, 
polishing, the. surf ace to be polished thus being submitted 
to a microfusion. 
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; h This process, like the preceding one, presents the 

drawback of utilizing a detachable band of abrasive material 
V mounted in an out-of -center manner on the abrasive surface 
" ^ of the wheel. The equilibration of this out-of-center mass 
in relationship to the axis of rotation of the wheel, is ; 
V done with the aid of a weight Y balourd V mounted on the 

wheel; the use of the wheel and, because of the 

wear inflicted on the band, the equilibrixim deteriorates 
progressively and one observes the appearance of vibrations 
which are more and more troublesome, 
y : This invention is intended to eliminate the aforesaid 

"\v ; drawbacks. It proposes a cup type wheel having a coating 

; extending symme tri cally in relationship to the axis of 
rotation of the wheel and formed of diamond elements .made 
from/grains of diamond agglomerated by a metallic or organic 
? bonding material , said diamond elements being separated by . 

grooves / characterized by the fact that -the abrasive coating 
is fixed on at least one part of the surface of the wheel 
amd by the fact that it is composed of diamond grains having 
, a diameter of between 1 and 100 microns. 

According to one particular characteristic of the 
invention , the" abrasive grains belong to one of the 
following classes ' • ' . ' ■ ■ • J ' ... " ••• . • , 

15 - 30 microns . • : , 

v.' 10 - 20 microns - ' ' . . 

6 -12 microns / . < ' ^ 

4-8 microns 
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3-6 microns 

According to another particular characteristic of the 
invention, the grooves have a width of between 0.5 and 4 .'mm,'" 
preferably 2 mm, and a depth of 0.5 to 2 mm, preferably 1 

mm. 1 • : 1 

(page 3) 

In one particular working example, the grooves are 
orthogonal in relationship to each other and define squares 
having around 4 to 12 mm on a side, preferably sides of 6 
mm. The grooves advantageously have a width of 1 to 3 mm 
and a depth of 0.5 to 2 mm. . 

Grooves are generally provided in the abrasive coating 
of the wheels intended for preliminary operations onof a 
surface made of hard material, in other words on an abrasive: 
coating constituted of relatively thick grains. On the 
other hand, the known wheels, intended for finishing 
operations v generally present a uniform abrasive surface 
with fine grains or with a diamond concretion with a 
metallic or resinous bonding material fixed on an elastic 
support such as described in European patent application No. 
793027921. 

It is then unexpected that an embossed abrasive coating 
fixed directly on the body of the cup type wheel such as 
claimed procures a better surface finish than an abrasive 
coating distributed uniformly on the surface of the wheel. 

The wheel according to the invention allows finishing a 
glass surface or one of mineral material which is more or 
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less rough which has already undergone a preliminary roughg 
operation and/or one of cutting through which are eliminated 
the grossest defects/such as blade cuts, deviations or 
defects or removal of the pontil if a molded piece is 
involved. ; • 

^ The invent ion~also concerns the use^of^tfre^ ;~~ 



wheel for the mechanical polishing of a flat surface or one 
that is essentially curved of a glass object. v 

In the case of a cup type wheel with a cylindrical 
flank/ the wheel is naturally driven in rotation around an 
axis orthogonal to the axis of rotation of the surface. On 
the other hand, if the wheel presents a truncated flank or 



an annular surface in such a way as to apply said wheel 
along a contact surface portion against the object to be 
polished/ under an appropriate and constant pressure 
throughout the duration of the grinding and/or of the 
finishing. The wheel is usually driven in rotation at a 
speed on the order of 1800 to 4000 turns a minute around its 
axis of rotation. / : . ;/.-T ; V ■";..-:"': :; 'V 

The invention allows modifying, wihtout expense, the V 
equipment existing at this time in order to implement the 
process described above. : ; ; 

The process of mechanical polishing with the aid of the 
wheel according to the invention lends itself perfectly to 
automatization. It allows combining the rough -working, the 
cutting and the polishing of a surface made of a mineral 
material, these diverse operations being distributed either 
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on diverse machines with components of transfer from one 
machine to the other, or .assembled on a single machine in 
which grinding stations are arranged in series in such a way 
as to successively receive the object to be treated. The 
objects can be loaded continuously and the aforesaid 
oeprations can be robotized. V 

The wheel according to the invention accelerates the 
process of a perfect optical polishing by a completely 
automatic process, making possible the mechanical production 
in series of glass or of crystal surfaces which was not, up 
until now, possible except by manual and empirical 
processes. 

Other particular charactistics and details of the 
invention will appear in the course of the following 
description in which reference is made to the schematic 
drawings attached. 

In these drawings: 

figure 1 is a bird 1 s eye view of a cup wheel 

having an annular diamond abrasive surface which is 

perfectly centered; 

- figure 2 shows the zone of contact between the 
wheel of figure 1 and the flat surface of the base of a 
glass object to be polished; , i 

- figure 3 is a view in elevation showing, on a 
reduced scale, a working example of a polishing device 
utilizing a cup type wheel according to the invention 

' having a truncated diamond coating perfectly centered, 
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; this figure also showing a motor with a floating shaft > 
on which the wheel is fixed; \' 

• - . figure 4 is a bird's eye view similar to that of 
figure 3 showing a cup type wheel according to the 
invention/ serving to polish a curved glass surface. 
[Figures 3 an d 4 are missing from the document I received. — 
translator ] .. \ ; v ; V-;- j: , ; .V- .' • .'• 

In these different figures, the same reference numbers 
designate identical or analogous elements. 

As illustrated in figure 1, the cup wheel designated in 
its whole by the reference number 1 presents an annular 
abrasive surface 2 having on its upper face 4 an abrasive 
coating 3 fixed for example by electrolytic deposition in 
such a way as to form a uniform, annular, abrasive surface, 
placed symmetrically in relationship to the axis of rotation 
LL • of the wheel 1 . ; ^yj /; / ' vV- . ' ;;; -V- , '?y. r :^'' y i : ; - V : / 
The abrasive; coating 3 is constituted of fine diamond 
grains agglomerated by a metallic or organic bonding / 
material.; The diamond grains , according to the invention, 
have a diameter of between around 1 and 100 microns and 
belong to one of the following granuloinetric classes: 
15 - 30 microns \ •' >' " -V ' ;: '-.'.,'•'< ■ ^ : • ' ■ ■ ' - r > ~. ' _ •• 

10 - 20 microns ^ ;/ ' : *. 
6. 12 microns -'-. r ; .'. . . / ■'• "** 

4 - 8 microns . - v ' "•. > : . 

3 - 6 microns. 
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In the abrasive coating 3, grooves 5 are made which are 
intended to facilitate the removal of swarf (arrosage) 
during the work of the wheel. In one particular working 
example, the grooves 5 are placed symmetrically in 
relationship to the axis of rotation LL 1 of the wheel and 
they are orthogonal in relationship to each other, defining, 
for example, squares 12 having around 4 to 12 mm on a side, 
preferably squares having 6 mm on a side. The grooves 5 
advantageously have a width of 0.5 to 4 mm and a depth of 
around 0.5 to 2 mm. 

The diamond abrasive surface 2 has, for example, a 
width between 10 and 40 mm (preferably 30 mm) , having 
squares 12 interspersed by grooves 5 which are crisscrossed 
preferably having a width of around 2 mm and a depth of 
around 1 mm . , - \ _ \ ' . 

A wheel according to figure 1 can be used to polish a 
flat surface of a glass object, a crystal object or a 
ceramic one for example. 

Figure 2 represents a wheel 1 according to figure 1 and 
the perimeter of the flat base 10 of a glass object. The 
surface to treat 10 is kept constantly in contact with the 
abrasive coating by any means. The zone of contact is 
hatched on figure 2 and designated by reference number 11. 
The cup is animated by a movement of rotation around the 
axis LL 1 which is parallel to the axis of rotation SS 1 of 
the surface to be treated 10 and it is made to cbhtact the 
surface 10 in directions perpendicular to each other in such 



11 



a way as to cover the entirety of the surface 10 to be 
polished while maintaining a constant pressure* The - 
contact is made under intense grinding (arrosage) . 

The wheel according to the invention can also have an 
abrasive coating on any part of its surface , for example on 
an oblique flank forming a truncated surface or a surface 
segment of any curved revolution* ; 

Figure 3 represents schematically an example of a v 
machine (machine type MAXI-FLETTE of the BIEBUYCK firm) ^ 
using a wheel according to the invention, the abrasive 
coating of which covers the truncated flank 2 . The machine 
represented in figure 2 includes a rotative gripping head 18 
driven by^ a^ aimeansl of_ bringing jthe_ ,d 

gripping head and an object 7 towards the wheel 1 driven in 
rotation in order to apply said object on the wheel under an 
appropriate pneumatic pressure and controlled through the 
duration of the grinding and/or the polishing. To this 
end, the cup wheel is fixed on a floating shaft 8 of an /; 
electrical motor 9 , as described in Belgian patent No. 

696.828. .^^ \y: : ':^'-:'\ y :\ " ■ ■ < f > - ' ' 

The object 7 presenting a surface 10 to be treated is 
gripped in a gripping plate 18 driven in rotation by the 
shaft 20 of the motor 21, for example in the direction of 
the arrow X, around an axis of rotation SS • perpendicular to 
the surface 10 to be treated. This surface 10 is put in 
contact parallel to itself with the abrasive coating 3 of 
the truncated diamond abrasive surface 2 of a rotative wheel 
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1, this abrasive surface 2 turning around its geometrical 
axis LL' which is inclined here in relationship to the axis 
SS f . The abrasive surface 2 is animated by a movement of 
rotation around the axis LL 1 , in the direction of the arrow 
Y. The speeds and the directions of rotation of the 
surface Id to be treated and of the diamond abrasive wheel 1 
can be identical or different. 

The driving motor 21 of the object 7 in rotation has a 
hydraulic drive. Its speed can be varied continuously from 
1 turn at 40 turns a minute by means of a sp>eed regulator. 

A software (not described here) allows regulating and 
programming the speed of rotation of the object 7 and of the 
wheel, the advancement of the wheel and the pressure of 
application of the diamond abrasive surface on the object 7. 

The wheel is submitted to a scanning movement in 
directions which are perpendicular to each other in such a 
way as to cover the entire surface to be polished. This 
scanning is done under intense grinding (arrosage) . The 
amplitude of each scanning is on the order of 10 to 100 mm, 
preferably 40 mm. Thus, each point of the surf ace 10 to be 
treated comes into contact with the abrasive coating of the 
abrasive surface 2 of the wheel and this is thanks to the 
movements of rotation of the surface 10 and of the wheel 1. 

A pressure which is essentially constant is applied by 
the diamond abrasive surface 2 on the surface 10 in the 
course of the treatment of the latter. .This constant 
pressure is assured by the floating shaft 8 which is itself 
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submitted to a thrust exercized by a fluid as described in 
Belgian patent No. 696.828. ' 

The abrasive surface can have an outside diameter of 
100 mm to 250 mm, preferably a diameter of 150 mm. The 
abrasive coating 3 can have a width of 20 to 40 mm . , 
preferabl y a width of 30 mm/ an outside diameter of 250 mm 
and an inside diameter of around 90 mm. ; 

\ ' Figure 4 represents a machine similar to that which is 
shown in figure 3 but in which is used a wheel according to 
the invention, the abrasive coating of which extends on a 
flarik 2 forming a surface segment of curved revolution. 
r The performances of the knwon machines having wheels 
accprdingto^the invention-are im^ 
advantageously preserved: ; : > 

; 1) " lubrication of the wheel s imply in running 

,• water, loaded with additives such as surface-active 

ones or others (bio-degradable) , which allows grouping 
the stations of rough-working, cutting and polishing on 
the same machine , transfer without danger of disturbing 
the downstream operations in relationship to the 
..• upstream . operations ; V, : y - 

2 ) absence of vibrations because of a perfect 
equilibration of the wheel and symmetrical wear in 
relationship with the axis of rotation; 

3) precise positioning of the surface to be 
treated in relationshp to each wheel; 
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4) rigorous control of the depth of pass at each 
work station; 

5) micrometric distancing of the surface to be 
treatmed in relationship to the wheel and a progressive 
reduction of the contact pressure allowing the final 
grinding; 

6) optimal adjustment of the back-and- forth 
movement as a function of the surface to be polished 
and of the speed of rotation of the article to be 
polished in order to obtain geometrically "perfect" 
surfaces. 

The results obtained on rough surfaces of glass or 
crystal , to be cut on a flat surface (or concave spherical 
surface) depend on the fineness of the diamond used. Thus, 
it is possible to utilize a diamond belonging to one of the 
following classes:/ 

15 - 30 microns 

,10 - 20 microns 

6 - 12 microns 

4 - 8 microns / 

3-6 microns. 

After polishing with cerium/ the results of the 
measurements of rugosity and of flatness obtained on a 
sample of polished crystal with the aid of a wheel of 250 mm 
in diameter with an abrasive coating composed of grains 
having a fineness between 10 and 20 microns are the, 
following: 
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- Ra rugosity (CLA) = 4 to 6 microinches (1.5 to; 2.4 ; * 
microns), while the optical polishing is 1 microinch (0.4 

■'micron)"; v •• ' • .'. . " 1 ' • ■ • • . ' ^ . 

- flatness of the surface on the order of 0 .01 mm given by 
the adjusting of the machine. 

: Lustring with cerium oxide can be applied directly - , 

manually or automatically. -"' : '. v ' v-;' • ' ' ?^y\- 

It is evident that the invention is not limited to the v ■ 

details described above and that these details will be able 
to be modified without departing from the framework of the - 
invention. ' . ; ' . / ' . • 

. *. . ; Claims r " - ' " ' ' ■. . j ; / . ': . - : -•• '• : .-' > r • . ■ 

1* 1^ an abrasive: coating^ (3)1 ^C^^'^-i 

extending in a manner which is symmetrical in relationship 
to the axis of rotation (LL 1 ) of the wheel (1) and formed of 
diamond elements (12) made from diamond grains agglomerated 
by a metallic or organic bonding material, said diamond 
elements being separated by grooves (5) characterized by the 
fact that the; abrasive coating (3) is fixed on at least one 
part (2) of the surface of the wheel (1) and by the fact ? 
that it is composed of diamond grains having a diameter of 
. v between 1 and 100 microns. - ' \:[ ' : 'V1 1 . _ •. \ . • 

2. Cup wheel according to claim 1 characterized by 
the fact that the abrasive coating is composed of abrasive 
grains having a diameter of between 1 and 30 microns, 
belonging to one of the following classes: 
15-30 microns 
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10 - 20 microns 
6 - 12 microns 
4 - 8 microns 
3- 6 microns. 

3. Cup wheel according to any one of the preceding 
claims, characterized by the fact that the grooves (5) are 
arranged symmetrically in relationship to the axis of 
rotation (LL* ) of the wheel (1) . . 

4. Cup wheel according to any one of the preceding 
claims characterized by the fact that the grooves (5) are 
orthogonal in relationship to each other and define squares 
(12) having around 4 to 12 mm on a side. 

5. Cup wheel according to any one of the preceding 
claims characterized by the fact that the abrasive surface \ 
presents an outside diameter of 100 to 250 mm and a width 
between around 10 and 40 mm. 

6. Cup wheel according to any one of the preceding 
claims characterized by the fact that the grooves (5) have a 
width between around 0.5 to 4 mm and a depth of around 0.5 
to . 2 ■ mm • ■ 

7. Utilization of the wheel according to claim 1 or 2 
to mechanically polish a flat surface (10) of a glass object 

(7) . /-'y.y •■ u'v- ' : •'" ;/ - ' : - : ' : ,-'\ 

8. Utilization according to claim 7 of a cup type 
wheel with a cylindrical flank, driven in rotation around an 
axis (LL 1 ) orthogonal to the axis of rotation (SS 1 ) of the 
surface (10) to be treated. 
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9. Utilization according to claim 7 of a cup type /. ^ : W'"V. 

., wheel with a truncated flank or one in an annular surface, 
driven in rotation around an axis (LL f ) inclined in 
relationship to the axis of rotation (SS 1 ) of an annular 
\ surface to be polished mechanically, in such a way as to 
v apply said wheel against the surface (10) to be polished • 
under; an appropriate and constant pressure throughout the 
' :■ ■ . . duration ' of the polishing. ; " : ; v V.-V. ;v C-' 
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.(g) Une meule (l)dontlerevetement abrasif (3) est fixe surau ; 

moins une partie (2). de la surface de la meule et est compose 

de grains de diamant agglomeres par un liant metallique ou. 

organique. les grains de diamant ayant une grosseur comprise \ 
. entre 1 et 100 microns. Le revetement abrasif (3) presente des ' . ■ 

rainures (5) disposees symetriquement par rapport a I'axe de 

rotation de la. meule. - ■■. ■ • ■. ' 
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Description 

MEULE TYPE BOISSEAU ET UTILISATION DE CELLE-CI POUR LE MEULAGE ET LE POLISSAGE MECANIQUES DU 

VERRE 



La presente invention est relative a une meule 
type boisseau, garnie d'un revetement abrasif 5 
dispose de maniere symetrique par rapport a I'axe 
de rotation de la meule et forme . d'elements 

■diamantes realises a partir de grains de' diamant 
agglomeres par un liant metallique ou organique et 
separes par des rainures. w 

Elle concerne egalement ('utilisation do cette 
meule pour le doucissage et le polissage mecani- 
ques d'une surface plane d'un objet eh verre. 
L'invention trouvesa principale application dans 

' I'industrie du verre, la cristallerie et la manufacture 15 
d'objets ceramiques. 

On connait par le document FR-B-1104941 une- 
meule du genre decrit ci-dessus, constitute par un 
corps recevant un bandeau travaillant presentant un 
aspect gaufre. Le bandeau est forme par des . 20 
elements diamantes realises a partir de grains de 
diamant agglomeres par un liant metallique ou 
organique, lesdits elements diamantes etant se- 
pares par des gorges, de maniere a presenter une 
forme carree, parallelipipedique, losangique, circu- - 25 
laire, hexagonale ou irreguliere. Les profil, forme et . 
dimensions de cette meule sont tres varies et la 
grosseur des grains est fonction du genre d'opera- 
tion qu'on attend- de la meule, depuis I'ebauche 
jusqu'au poli speculaire. . ' 30 

Le document ne cite cependant qu'un seul 
exemple de grain fin de diamant, soit un grain de 
I'ordre de. 180 microns. Pour une finesse de grain 
inferieure & 100 microns.il etait a craindre qu'il se ' 
produise un dechaussement exagere des grains fins 35 

' qui s'echapperaient du revetement avant d'avoir 
completement travaille. 

Par. le document BE-A-905,292, on connait un 
precede mecanique pour polir et/ou doucir une 
surface plane d'un objet en verre entraine en .40 
rotation autour d'un axe perpendiculaire a cette 
surface. Ce procede utilise une couronne abrasive 
d'une meule rotative, la couronne abrasive tournant 

.autour d'un axe 'decale, par ' rapport a son axe 7 
geometrique, d'une distance inferieure au rayon.de 45 
la couronne, et I'axe de. rotation de la couronne etant 
parallele a I'axe geometrique de celle-ci et a I'axe de 
rotation de la surface a traiter. ■ * ^ ' . 

Le balayage de la surface a traiter par la meule 
rotative sous pression constante le long d'une 50 
surface plane ou courbe d'un objet en verre, en 
cristal ou en materiau ceramique (par exemple un 
verre a boire, un vase, un cendrier ou tout autre 
objet en materiau mineral presentant une surface 
plane ou a rayon de courbure de preference de plus 55 
d'un metre), procure un polissage parfait exempt de 
stries. Si le grain est suffisamment fin, ta meule , 
restaure la brillance des surfaces d'objets en verre, 
en cristal ou mati£re c6ramique, devenues mates en . 
raison d'une operation de meulage prealable. Elle 60 
presente cependant I'inconvenient de comprendre 
un bandeau de matiere. abrasive monte de maniere 
excentree sur ia couronne de la meule. 



On connait aussi par le document BE-A-08700437 
un procede pour polir mecaniquement une surfac 
plane d'un objet en verre a I'aide d'une meule type 
boisseau ayant son flanc garni d'un bandeau de 
matiere abrasive, la meule etant entralnee en 
rotation autour d'un axe incline par rapport a Taxe de 
rotation de la surface a polir, de maniere a appliquer 
la meule contre I'objet a polir je long d'une 
generatrice de contact, sous une pression appro- 
priee et constante pendant la duree du meulage 
et/ou du polissage. Cette disposition permet de 
balayer chaque point de la surface a traiter et de 
realiser une profondeur de passe bien definie. Le 
flanc de la meule type boisseau est. garni d'un 
bandeau amovible porte par un support de materiau 
elastique compressible, monte de manure excen- 
tree par rapport a I'axe geometrique de la meule, 
d'une distance inferieure au rayon moyen du flanc de 
la meule, I'axe de rotation du bandeau etant incline 
par rapport a son axe geometrique et par rapport a 
I'axe de rotation de la surface a traiter. On engendre 
ainsi, le long de la generatrice de contact entre 
I'objet a polir et la meule, une surface restreinte de 
- contact permettant un echauffement tres localise a 
la. surface a polir pendant le polissage, la surface a 
polir etant ainsi soumise a une microfusion. 

Ce procede, comme le precedent, presente 
I'inconvenient - de mettre en oeuvre un bandeau 
amovible de matiere abrasive monte de maniere 
excentree sur la couronns de la meule. L'equilibrage 
de cette masse excentree par rapport a I'axe de 
rotation de la meule, se fait a. I'aide d*un balourd 
monte sur la meule. Lors de I'emploi de la meule, et 
en raison de I'usure infligee au bandeau, Tequilibre 
se deteriore progressivement et on observe ('appari- 
tion de vibrations de plus en plus genantes. 

La presente invention vise a pallier les inconve- 
nients precites. Elle propose une meule typ^ 
; boisseau garnie d'un revetement s'etendant de 
maniere symetrique par rapport a I'axe de rotation 
de la meule et forme d'elements diamantes realises 
a partir de grains de diamant agglomeres par un liant 
metallique ou organique, lesdits elements diamantes 
etant separes par des rainures, caracterisee en ce 
que le revetement abrasif est fixe sur au moins une 
partie de la surface de la meule et en ce qu'il est 
compose de grains de diamant ayant une grosseur 
comprise entre Vet 100 microns. 

Selon une particularity de ('invention, les grains 
abrasifs appartiennent a Tune des classes sui- 
vantes: 

15 - 30 microns . 
10-20 microns 
6 - 12 microns 
4 - 8 microns 
3-6 microns. 

Selon une autre particularite de l'invention, les 
rainures ont une largeur comprise entre 0,5 a 4 mm, 
de preference 2 mm, et une profondeur de 0,5 a 2 
mm, de preference 1 mm. 
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Dans une forme de realisation particultere, les 
rainures sont orthogonales entre elles et d6termi- 
nent des carrelets ayant environ 4 k 12 mm de cdt6, 
de preference des cdt6s de 6 mm. Les rainures ont , 
avantageusement une largeur de 1 k 3 mm, et une 
profondeur de 0,5 a 2 mm. 

Des rainures sont gdneralement prevues dans le 
revetement abrasif des meules destinies aux opera- 
tions d'ebauche d'une surface en materiau dur, 
c'est-a-dire dans un revetement abrasif constitue de 
grains relativeme.nt gros. Par contre, les. meules 
connues, destinees aux operations de finition pre- 
sented generalement une surface abrasive uni- 
forme ci grains fins ou a concretion diamantee a liant 
metallique ou resinoide fixes sur un support eiasti- 
' que tel que decrit dans , la demande de brevet 
europeen No 793027921. ^ 

II est des lors inattendu qu'un revetement abrasif 
gaufr6 fixe directement sur le corps de la meule type . 
boisseau tel que revendiquee, procure un fini de 
surface meiileur qu'un . revetement abrasif r6parti 
uniformement sur la surface de la meule. 

La meule selon l'invention permet de parachever 
une surface de verre ou de matiere minerale plus ou 
moins rugueuse ayant deja subi une operation 
prealable d'ebauche et/ou de faille, par laquelle on 
eiimine les defauts les. plus grossiers, tels les coups 
de lames, deviations ou defauts d'enlevement du 
pontil s'tl's'agit d'une piece moulee. 

L'invention concerne eqalement I'utilisation de la 
meule susdite pour le doucissage et le polissage 
mecaniques d'une surface plane ou sensiblement , 
courbe d'un objet en verre. ". 

Dans le cas d'une meule du type boisseau a flanc 
cylindrique. la meule est bien sur entrainee en 
rotation autour d'un axe orthogonal k I'axe de 
rotation de la surface. Par contre, si la meule 
presente un flanc tronconique ou en segment de 
surface spherique, elle est entrainee en rotation 
autour d'un axe incline par rapport a I'axe de rotation 
de la surface pour meuler et polir mecaniquement 
: une surface spherique, de maniere k appliquer ladite 
meule le long d'une portion de surface de contact, 
contre I'objet a polir, sous une pression appropriee 
et constante pendant la duree du meulage et/ou du 
polissage. La meule est habituellement entrainee en 
-rotation a une vitesse de I'ordre de 180G k 4000 
tours/minute autour de son axe de rotation. 

L'invention permet de modifier sans frais requipe- 
ment existant a ce jour pour mettre en oeuvre le 
. procede decrit ci-dessus. * , 

Le procede de doucissage et/ou polissage meca- 
nique a I'aide de la meule selon l'invention se prete 
parfaitement k I'automatisation. II permet de combi- 
ner le degrossissage, la taille et le. polissage d'une 
surface en materiau mineral, ces diverses opera-, 
tions etant reparties soit sur diverses machines avec 
des organes de transfert d'une machine k I'autre, 
soit rassembl6es sur une seuie et memo machine 
dans -laquelle des stations de meulage sont dispo^ 
sees en serie de facon k recevoir successivement 
I'objet a traiter. Les objets peuvent etre charges en 
continu et les operations susdites peuvent etre 
robotisees. 

La meule selon ('invention acceiere Tobtention 



d'un poli optique parfait par un proced6 complete- 
ment automatique, rendant possible la production 
m6canique en s6rie de surfaces de verre ou de 
cristal qui n'etait jusqu'& present accessible qu'aux 

5 procedes manuels et empiriques, 

D'autres particulars et details de l'invention 
apparaitront au cours de la description sutvante. 
dans laquelle il est fait reference aux dessins 
sch6matiques ci-annex6s. 

10 Dans ces dessins : 

- la figure 1 est une vue en plan d'une meule 
type boisseau ayant une cpuronne annulaire 
diamantee parfaitement centree; 

- la figure 2 montre la zone de contact entre la 
15 meule de la figure 1 et la surface plane de la 

" base d'un objet en verre 4 doucir; 

- la figure 3 est une vue en elevation montrant 
. & echelle reduite un dispositif de polissage 

exemplaire mettant en oeuvre une meule type 
20 boisseau selon ('invention, garnie d'un revete- 

ment diamante tronconique parfaitement cen- 
tree, cette figure montrant egalement un mo- 
teur k arbre flottant sur lequel est cal6e la 
meule; 

25 - figure 4 est une vue en plan semblable k 

celle de la figure 3, montrant une meule type 
boisseau selon ('invention, servant a doucir une 
'. surface courbe en verre. 
Dans ces differentes figures, les memes signes de 
30 reference designent des elements identiques ou 
analogues. 

Comme illustr6 a la figure 1, la meule type 
boisseau designee dans son ensemble par le signe 
de reference 1, presente une couronne annulaire 2 
35 garnie sur sa face sup6rieure 4 d'un revetement 
abrasif 3 fix6 par exemple par d6pdt eiectrolytique, 
de maniere k former une surface abrasive annulaire, 
uniforme, dispos6e symetriquement par rapport k 
I'axe de rotation LL' de la meule 1. 
40 Le revetement abrasif 3 est constitue de tins 
grains de diamant agglomeres par un liant metallique 
ou organique. Les grains de diamant, conformement 
a Tinvention, ont une grosseur comprise entre 1 et 
100 microns environ et appartiennent a Tune des 
45' classes granulometriques suivantes : 
15-30 microns 
10-20 microns 
' 6-12 microns 
4-8 microns 
50 3-6 microns 

Dans le revetement abrasif 3 sont m6nagees des 
rainures 5 destinees k faciliter Tarrosage pendant le 
travail de la meule. Dans une forme de realisation 
particuliere, les rainures 5 sont disposees symetri- 
55 quement par rapport k I'axe de rotation LL' de la 
meule et elles sont orthogonales entre elles, 
determinant par exemple des carrelets 12 ayant 
environ 4 k 12 mm de cot6, de pr6f6rence des 
carrelets ayant 6 mm de cdte. Les rainures 5 ont 
60 avantageusement une largeur de 0,5 k 4 mm et un 
"profondeur de 0,5 k 2 mm environ; 

La couronne diamantee 2 a par exemple une 
largeur comprise entre 10 et 40 mm (de preference 
30 mm), garnie de carrelets 12 entrecoup6s par des 
$5 rainures 5 entrecroisees ayant de preference une 
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largeur de 2 mm environ et una profondeur de 1 mm - 
environ. . 

Una meule selon la figure 1 peut etre utilisee pour 
doucir et/ou polir une surface plane d'un objet en . 
verre, en crista! ou en materiau ceramique par 
exemple. 

La figure 2 represente une meule 1 conforme a la 
figure 1 et le perimetre de la base plane 10 d'un objet 
en verre. La surface a traiter 10 est maintenue 
constamment en contact avec le revetement abrasif 
par des moyens quelconques. La zone de contact 
est hachuree sur la figure 2 et designee par le signe 
de reference 11. La meule est animee d'un mouve- 
mentde rotation autour de I'axe LL' qui est parallele 
a I'axe de rotation SS' de la surface a traiter 10 et on 
lui fait balayer la surface 10 dans des directions 
. perpendiculaires entre elles, de maniere a couvrir 
I'entierete de la surface 10 a polir tout en maintenant 
une pression constante. Le balayage se fait sous 
arrosage intense. 

La rneuie selon I'invention peut egalement avoir un 
revetement abrasif sur une partie quelconque de sa 
surface, par exemple sur un flanc oblique formant 
une surface tronconique ou un segment de surface 
de revolution courbe quelconque. 

La figure 3 represente schematiquement une 
machine exemplaire (machine type MAXI-FLETTE® 
de la firme BIEBUYCK ® ) utilisant une meule selon 
Tinvention dont le revetement abrasif couvre le flanc 
tronconique 2. La machine representee dans la 
figure 2 comprend une tete de prehension rotative 
18 entrainee par un moteur d'entrainement 21, un 
moyen d'amenee de la tete de prehension et d'un 
objet 7 vers la meule 1 entrainee en rotation pour 
• appliquer- ledit objet sur la meule sous une pression 
pneumatique appropriee et contrdlee pendant la 
duree du meulage et/ou du polissage. Dans ce but, 
la meule type boisseau est calee sur un arbre 
ffottant 8 d'un moteur etectrique 9, comme decrit 
dans le brevet beige No 696.828. 

L'objet 7 presentant une surface 10 a traiter est 
agrippe dans un plateau de prehension 18 entraine 
■en rotation par I'arbre 20 du moteur 21, par exemple 
danc le sens de la fleche X, autour d'un axe de 
rotation SS' perpendiculaire a la surface 10 a traiter. 
Cette surface 10 est mise en contact parallelement 
a elle-meme avec le revetement abrasif 3 de la 
couronne diamantee tronconique 2 d'une meule 
rotative 1, cette couronne.2 tournant autour de son 
axe geometrique LL' qui est ici incline par rapport a 
I'axe SS'.- La couronne 2 est animee d'un mouve- 
ment de rotation autour de I'axe LL' t dans le sens de 
la fleche^Y.-Les vitesses et les sens de rotation de la 
surface 10 a traiter et de la couronne diamantee 2 
peuvent etre identiques ou differenis. 

Le moteur d'entrainement 21 de rpbjet 7 en 
rotation est a commande hydraulique. Sa vitesse 
peut etre variee sans pa'lier de 1 tour a 40 
tours/minute au moyen d'un regulateur do vitesse. 
. Un logicjel jnqn decrit Id). permet de regler et de 
programmer ia vitesse de rotation de l'objet 7 et de 
la meule, Tavancement de ta meule et la pression 
duplication de la couronne diamantee sur l'objet 7. , 
La meule est soumise a un mouvement de' 
balayage dans des directions perpendiculaires entre 



elles, de maniere a couvrir toute la surface a polir Ce 
balayage se fait sous arrosage intense, ^amplitude ; 
de chaque balayage est de I'ordre de 10 a 100 mm, 
de preference 40 mm. Ainsi. chaque point d la 
5 surface 10 a traiter ^ient en contact avec !e 
revetement abrasif de ta couronne 2 de ia meule, et 
. ce grace aux mouvements de rotation de ia surface 
10 et de la meule 1. 
Une pression sensiblement constante est appli- 
10 quee par la couronne diamantee 2 sur la surface 10 
au coursdu traitement de celle-ci. Cette pression 
constante est assuree par I'arbre flottant 8 qui est 
soumis v lui-meme a une poussee exercee par un 
fluide comme decrit dans le brevet . beige No 
15 696.828. 

La couronne abrasive peut avoir un diametre 
exterieur de 100 mm a 250 mm, de preference un 
diametre de 150 mm. Le revetement abrasif 3 peut 
avoir une largeur de 10 a 40 mm, de preference une 
20 largeur de 30 mm, un diametre exterieur de 150 mm 
et un diametre interieur de 90 mm environ. 

La figure 4 represente une machine semblable a 
celle qui est montree dans la figure 3. mais dans 
laquelle est utilisee une meule selon I'invention, dont 
25 !e revetement abrasif s'etend sur un flanc 2 formant 
un segment de surface de revolution courbe. 

Les performances des machines connues munies 
de meules selon I'invention sont accrues et les 
proprietes avantageuses preservees : 
30 1 ) lubrification de la meule simplament a I'eau 

perdue, charge e d'additifs tels que ten sio-actifs 
ou autres (bio-degradables), ce qui permet de 
grouper les stations de degrossissage, de taJile 
et de polissage, dans une meme machine 
55 transfert sans danger de perturber les opera- 

tions d'aval par rapport aux operations d'a- 
. mont; 

2) absence de vibrations en raison d'un 
equilibrage parf ait de la meule et usure symetri- 

40 que par rapport a I'axe de rotation; 

3) positionnenient precis de la surface a 
traiter par rapport a chaque meule : 

4) , contrdle rigoureux de la profondeur de 
passe a chaque station de travail: 

45 5) eioignement micrometrique de la surface . 

a traiter par rapport a la meule et une reduction 
' progressive de la pression de contact permet- 
tantlerodage final; 
6) reglage optimal du mouvement de va-et- 
50 ' vient, programme en fonction de la surface a 

polir et de la vitesse de rotation de Particle a 
polir afin d'obtenir des surfaces geometrique* 
ment *parfaites\ . 
Les r^sultats obtenus sur des surfaces brutes en 
55 verre ou en cristal, a tailler en surface plane (ou 
spherique concave) dependent de la finesse du 
diamant utilise, Ainsi, on peut mettre en oeuvre du 
diamant appartenant a Tune des ciasses suivantes : 
15 -30 microns 
60 10 - 20 microns ^ 
. 6-12 microns " 

4 - 8 microns 
, 3-6 microns. 

Apres polissage au cerium, les resuitats des 
65 mesures de rugosite et de planeite obtenus sur up 
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er lantillon en cristal poli a I'aide d'une meule de 150 
m i de diametre avec un revetement abrasif com- 
pc >e de grains ayant une finesse comprise entre 10 
-2.V microns sont les suivants : ■ ., 

- Mgosite Ra (CLA) « 4 a 6 micro-pouces (1 ,5 a 2,4- 5 
morons), alors que te poli optique est de 1 

m : :ro-pouce (0,4 micron); 

- slaneite de la surface de t'ordre de.0,01 mm. 
dc.mee par le reglage de la machine, 

;.e lustrage a I'oxyde de cerium peut etre " 10 
af : clique directement manuellement ou automati- 
.qi.^ment. 

..: '! est evident que I'invention n'est pas limitee aux 
de tails decrits ci-dessus et que ces details pqurront 
et-e modifies sans sortir du cadre de cette invention. 15 



R : /endications 

1. Meule (1) type boisseau garnie d'un 20 : 
revetement abrasif (3) s'etendant de maniere 
symetrique par rapport a I'axe de rotation (LL') ■' 
de la meule (1) et forme d'elements diamantes 
(12) realises a partir de. grains de diamant 
agglomeres par un liant metallique ou organi- 25 
que, lesdits elements diamantes etant separes 
>par des rainures (5),. caracterisee en ce que le 
revetement abrasif (3) est fixe sur au moins une 
partie (2) de la surface de la meule (1) et en ce . 
qu'il est compose de, grains de diamant ayant 30 
une grosseur comprise entre 1 et 100 microns. 

•2. Meule a boisseau seton la. revendication 1, 
caracterisee en ce que le revetement abrasif est 
compose de grains abrasif s ayant une grosseur 
•comprise entre 1 et 30 microns, appartenant a- 35 
Tune des classes suivantes : 
15 -30 microns ■, 
■ -.10 - 20' microns 1 r ' 

6 - 12 microns • V .; ' 

4-8microns ' v * 40 

3-6 microns. 

'3. Meule a boisseau seton I'une quelconque 
des revendications precedentes, caracterisee - . 
en ce que les rainures (5) sont disposees 
symetriquement par rapport a I'axe de rotation 45 
(LL')de la meule (1). 

. 4. Meule a boisseau selon I'une quelconque 
des revendications precedentes, caracterisee 
en ce que les rainures (5) sont orthogonales 
entre elles et determined des carrelets (12) 50 
ayant environ 4 a 12 mm de cote. 

5. Meule a boisseau selon I'une quelconque 
des revendications precedentes, caracterisee : 
en ce que la couronne abrasive presente un 

. diametre exterieur de 100 a 250 mm et une 55, 
largeur comprise entre 10 et 40 mm, environ. * 

6. Meule a boisseau selon Tune quelconque 
des revendications precedentes, caracterisee 

.', en ce que les rainures (5) ont une largeur 
comprise entre 0,5 a 4 mm environ et une 60 
profondeur de 0,5 a 2 mm environ. 

7. Utilisation de la meule selon la revendlca- 
^ tion 1 ou 2, pour-doucir-et polir-mecaniquement . 

une surf ace plane ( 10) d'un objet en verre (7). 

8. Utilisation selon la revendication 7, d'une 65 



meule type boisseau a itanc cylindrique, entrai- 
nee en rotation autourd'un axe (LL') orthogonal 
a I'axe de rotation (SS') de la surface (10) a 
traiter. 

9. Utilisation selon la revendication 7, d'une 
meule type boisseau a flanc tronconique ou en 
segment de surface spherique, entratnee en 
rotation autour d'un axe (LL') incline par rapport 
a i'axe de rotation (SS') d'une surface spheri- 
que a doucir et/ou polir mecaniquement. de 
maniere a appliquer ladite meule contre la 
surface (10) a polir, sous une pression appro- 
priee et constante pendant la duree du doucis- 
sage et/ou du polissage. 
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FIG. 4 
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